(A) The CA2 region was targeted in vivo guided by spontaneous LFP signals and characteristic responses to stimulation of both the contralateral CA3 (cCA3) and perforant pathway (PP). The probe position was histologically validated after experiments. In a subset of animals, we used optogenetics to validate CA2 responses to PP stimulation. To this purpose, rats were injected with AAV5-CaMKIIChR2 in the medial entorhinal cortex 3 weeks before experiments. (B) In the SP of CA2, cCA3 stimulation elicited an antidromic spike (black arrowhead) followed by an orthodromic spike of variable amplitude (open arrowhead). PP electrical stimulation evoked a clear synaptic event typically associated to a small orthodromic response. These two characteristics aided us in targeting CA2 precisely. Optogenetic stimulation of entorhinal inputs elicited similar synaptic responses in CA2 than PP electrical stimulation, but the orthodromic spike was less reliably elicited. Current source density (CSD) signals are shown below traces. Note similar CSD sinks at SLM after electrical and optical stimulation of entorhinal terminals. All data from the same rat. (C) Histological validation of the experiment shown in B. The CA2 region was identified with immunostaining for PCP4. Note the probe track indicated (discontinuous line and arrowhead). ChR2 was expressed both in layers II and III of the entorhinal cortex, but only ECII stellate cell terminals project to CA2. 
